Introduction
Pulsed streamer discharges in water are expected to generate the physical phenomena, such as intense electric fields exceeding 1 MV/cm, ultraviolet emission, free radial generation, and shock wave. One or some of these phenomena cause the fatal damage to the bacteria in fluids. This paper describes the experiments of sterilization of Escherichia coli using the pulsed streamer discharges. Bacterial suspension was continuously flown through the reactor in this experiment to demonstrate the practical use.
2. Experiments 2.1 Discharge Formation Figure 1 shows the experimental setup. The electrode consists of a 0.1 mm diameter metal wire for the high voltage and a 40 mm diameter mesh cylinder for the ground electrode. Various forms of high voltage pulses were generated by a Blumlein generator and applied to the electrode. Figure 2 shows the typical discharge appearance of pulse streamer discharges. (a) and (b) show the discharges produced by 550 ns and 270 ns durations voltage pulses, respectively. Tens of disk-shape discharges emerge from the wire electrode and propagate toward the cylinder as long as the voltage is sustained. The spatial expanse of the discharge is proportional to the cube of pulse duration and to the amplitude of the voltage. In this experiment, the maximum spatial occupancy of the discharge in the reactor was 35%. This is limited by the low density area near the mesh electrode.
Sterilization of E. Coli
The discharge reactor with a continuous flow system was used to sterilize E. coli suspended in saline solution (10 mS/m). The experiment results in that the survival ratio of bacteria over discharges is proportional to the average number of the exposure to the discharges while in the reactor. The minimum ratio of survival bacteria was only 15% under 130 exposures, which corresponds to the energy expenditure of 35 J/ml. In order to decrease the survival ratio of E.coli, it is important to increase the spatial occupancy of the discharge in the reactor and the spatial density of the streamers. Pulsed streamer discharges in water using a wire to cylinder electrode contained in 42 mm inner glass tube were investigated with respect to its spatial expanse associated with voltage waveforms. The discharge reactor with a continuous flow system was employed to sterilize E. coli suspended in saline water (10 mS/m). The discharge electrode consisted of a 0.1 mm diameter metal wire for the high voltage and a mesh cylinder for the ground electrode. Tens of disk-shape discharges emerged from the wire electrode and propagated toward the cylinder as long as the voltage lasts. The spatial expanse of the discharge was proportional to the cube of pulse duration and to the amplitude of the voltage. The sterilization experiment showed that the survival ratio of bacteria over discharges was proportional to the average number of the exposure to the discharges while in the reactor. The minimum ratio of survival bacteria was only 15% under 130 exposures, which corresponds to the energy expenditure of 35 J/ml.
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